
Genetics
Home
Reference

Your Guide to Understanding
Genetic Conditions

TGM5 gene
transglutaminase 5

Normal Function

The TGM5 gene provides instructions for making an enzyme called transglutaminase
5. This enzyme is found in many of the body's tissues, although it seems to play a
particularly important role in the outer layer of skin (the epidermis). In the epidermis,
transglutaminase 5 is involved in the formation of the cornified cell envelope, which is a
structure that surrounds cells and helps the skin form a protective barrier between the
body and its environment. Specifically, transglutaminase 5 forms strong bonds, called
cross-links, between the structural proteins that make up the cornified cell envelope.
This cross-linking provides strength and stability to the epidermis.

Health Conditions Related to Genetic Changes

acral peeling skin syndrome

At least 22 mutations in the TGM5 gene have been found to cause acral peeling
skin syndrome. This condition is characterized by painless peeling of the top layer
of skin that is most apparent on the hands and feet but can also affect the arms and
legs. Most of the mutations change single protein building blocks (amino acids) in
transglutaminase 5, including the most common mutation in people of European
ancestry, which replaces the amino acid glycine with the amino acid cysteine at
position 113 (written as Gly113Cys or G113C). TGM5 gene mutations reduce the
amount of transglutaminase 5 that is produced or prevent cells from making any
of this enzyme. A shortage of transglutaminase 5 impairs protein cross-linking,
which weakens the cornified cell envelope and allows the outermost cells of the
epidermis to separate easily from the underlying skin and peel off. This peeling is
most noticeable on the hands and feet probably because those areas tend to be
heavily exposed to moisture and friction.



Chromosomal Location

Cytogenetic Location: 15q15.2, which is the long (q) arm of chromosome 15 at position
15.2

Molecular Location: base pairs 43,232,595 to 43,266,857 on chromosome 15 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• protein-glutamine gamma-glutamyltransferase 5

• protein-glutamine gamma-glutamyltransferase 5 isoform 1

• protein-glutamine gamma-glutamyltransferase 5 isoform 2

• TG(X)

• TGase-5

• TGase X

• TGASE5

• TGASEX

• TGM5_HUMAN

• TGM6

• TGMX

• TGX

• transglutaminase-5

• transglutaminase V

• transglutaminase X
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https://www.ncbi.nlm.nih.gov/gene/9333
https://www.ncbi.nlm.nih.gov/genome/tools/gdp


Additional Information & Resources

Educational Resources

• Molecular Biology of the Cell (fourth edition, 2002): Epidermal Cells Form a
Multilayered Waterproof Barrier
https://www.ncbi.nlm.nih.gov/books/NBK26865/#A4082

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28TGM5%5BTIAB
%5D%29+OR+%28transglutaminase+5%5BTIAB%5D%29+OR+
%28TG5%5BTIAB%5D%29%29+OR+%28%28TGASE5%5BTIAB%5D%29+OR
+%28transglutaminase-5%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND
+human%5Bmh%5D

OMIM

• TRANSGLUTAMINASE 5
http://omim.org/entry/603805

Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_TGM5.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=TGM5%5Bgene%5D

• HGNC Gene Family: Transglutaminases
http://www.genenames.org/cgi-bin/genefamilies/set/773

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=11781

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/9333

• UniProt
http://www.uniprot.org/uniprot/O43548

page 3

https://www.ncbi.nlm.nih.gov/books/NBK26865/#A4082
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28TGM5%5BTIAB%5D%29+OR+%28transglutaminase+5%5BTIAB%5D%29+OR+%28TG5%5BTIAB%5D%29%29+OR+%28%28TGASE5%5BTIAB%5D%29+OR+%28transglutaminase-5%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28TGM5%5BTIAB%5D%29+OR+%28transglutaminase+5%5BTIAB%5D%29+OR+%28TG5%5BTIAB%5D%29%29+OR+%28%28TGASE5%5BTIAB%5D%29+OR+%28transglutaminase-5%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28TGM5%5BTIAB%5D%29+OR+%28transglutaminase+5%5BTIAB%5D%29+OR+%28TG5%5BTIAB%5D%29%29+OR+%28%28TGASE5%5BTIAB%5D%29+OR+%28transglutaminase-5%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28TGM5%5BTIAB%5D%29+OR+%28transglutaminase+5%5BTIAB%5D%29+OR+%28TG5%5BTIAB%5D%29%29+OR+%28%28TGASE5%5BTIAB%5D%29+OR+%28transglutaminase-5%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28TGM5%5BTIAB%5D%29+OR+%28transglutaminase+5%5BTIAB%5D%29+OR+%28TG5%5BTIAB%5D%29%29+OR+%28%28TGASE5%5BTIAB%5D%29+OR+%28transglutaminase-5%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D
http://omim.org/entry/603805
http://atlasgeneticsoncology.org/Genes/GC_TGM5.html
https://www.ncbi.nlm.nih.gov/clinvar?term=TGM5%5Bgene%5D
http://www.genenames.org/cgi-bin/genefamilies/set/773
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=11781
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=11781
https://www.ncbi.nlm.nih.gov/gene/9333
http://www.uniprot.org/uniprot/O43548


Sources for This Summary

• Candi E, Oddi S, Paradisi A, Terrinoni A, Ranalli M, Teofoli P, Citro G, Scarpato S, Puddu P, Melino
G. Expression of transglutaminase 5 in normal and pathologic human epidermis. J Invest Dermatol.
2002 Sep;119(3):670-7.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/12230511

• Candi E, Oddi S, Terrinoni A, Paradisi A, Ranalli M, Finazzi-Agró A, Melino G. Transglutaminase
5 cross-links loricrin, involucrin, and small proline-rich proteins in vitro. J Biol Chem. 2001 Sep 14;
276(37):35014-23. Epub 2001 Jul 6.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/11443109

• Cassidy AJ, van Steensel MA, Steijlen PM, van Geel M, van der Velden J, Morley SM, Terrinoni A,
Melino G, Candi E, McLean WH. A homozygous missense mutation in TGM5 abolishes epidermal
transglutaminase 5 activity and causes acral peeling skin syndrome. Am J Hum Genet. 2005 Dec;
77(6):909-17. Epub 2005 Oct 11.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/16380904
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1285176/

• Kiritsi D, Cosgarea I, Franzke CW, Schumann H, Oji V, Kohlhase J, Bruckner-Tuderman L, Has
C. Acral peeling skin syndrome with TGM5 gene mutations may resemble epidermolysis bullosa
simplex in young individuals. J Invest Dermatol. 2010 Jun;130(6):1741-6. doi: 10.1038/jid.2010.23.
Epub 2010 Feb 18.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/20164844

• Pigors M, Kiritsi D, Cobzaru C, Schwieger-Briel A, Suárez J, Faletra F, Aho H, Mäkelä L, Kern JS,
Bruckner-Tuderman L, Has C. TGM5 mutations impact epidermal differentiation in acral peeling skin
syndrome. J Invest Dermatol. 2012 Oct;132(10):2422-9. doi: 10.1038/jid.2012.166. Epub 2012 May
24.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/22622422

• Szczecinska W, Nesteruk D, Wertheim-Tysarowska K, Greenblatt DT, Baty D, Browne F, Liu L,
Ozoemena L, Terron-Kwiatkowski A, McGrath JA, Mellerio JE, Morton J, Wozniak K, Kowalewski
C, Has C, Moss C. Under-recognition of acral peeling skin syndrome: 59 new cases with 15 novel
mutations. Br J Dermatol. 2014 Nov;171(5):1206-10. doi: 10.1111/bjd.12964. Epub 2014 Oct 20.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/24628291

• van der Velden JJ, Jonkman MF, McLean WH, Hamm H, Steijlen PM, van Steensel MA, van Geel
M. A recurrent mutation in the TGM5 gene in European patients with acral peeling skin syndrome. J
Dermatol Sci. 2012 Jan;65(1):74-6. doi: 10.1016/j.jdermsci.2011.10.002. Epub 2011 Oct 13.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/22036214

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/gene/TGM5

Reviewed: April 2014
Published: March 21, 2017

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 4

https://www.ncbi.nlm.nih.gov/pubmed/12230511
https://www.ncbi.nlm.nih.gov/pubmed/11443109
https://www.ncbi.nlm.nih.gov/pubmed/16380904
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1285176/
https://www.ncbi.nlm.nih.gov/pubmed/20164844
https://www.ncbi.nlm.nih.gov/pubmed/22622422
https://www.ncbi.nlm.nih.gov/pubmed/24628291
https://www.ncbi.nlm.nih.gov/pubmed/22036214
https://ghr.nlm.nih.gov/gene/TGM5

